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^^020054936 ^^ ^^V: 2002/10/31 

s\M.d:i^JL^ -^S.n]m- ^-B-*!-^ <i>l-S.Ali -B-S.-§- 3^^i^{A composition 
comprising phytospingosine derivatives for apoptosis induction} 

s-^m S.^]^. 
T^il^m "^^^ ^^t!: Soltzf. 

£. 3^ ^ A>^^2,^«3j ^^>Hli3l >m5L^>^^«^ cg«j:^ ^ 

^Ife "^^^ 3£olrf. 

i^l^l^ Solr^-. 

£ 6^ <H'^fl«='l<=*i1 6>#SAi^ s.^^ M-Ef^ :£<^m. 

S. 7^ -g- ^^Sl -B-Jl-*^*^ NAPSS^- TAPS 30 /zM ^^.-^a-^o^ oj- 

<i>§S.Al^ ^S. S.^mr ^Ef'^ :£oli:f. 

£. 8^ ^ ^'^^ ^^^1-^ -a-Jl^^^^ TAPS71- ^]5E^7H1 t^l^lfe SL^m 

41-5 




^;<>: 2002/10/31 



:£ 9^ ^ S^Jl-^ -^S^^^-^l TAPS ^^^] ^4^^*!^ ^ 

2. 11^ ^ S^^l-^ -a-S.^^^^ NAPS, TAPS7} 7>ifi3il-;^1-3fi1 

5. 12^ ^ S:^i^3] -^s:^^^^ TAPS 30 /zM p533\- Chkl 

Si u|-Bl-»a 

S. 13^ 3E:>^#^ ■^51'^^^^ mPS^ TAPS^ Chkl ^^^^ 

^3E» 14^^ s^m. 

S. 14^ ^ Si^^M:^ -B-Jl^^^"?! NAPS» «V€- ^. 5-7^ ^ ^1 

<16> C)>-i-S.Al^i(Apoptosis)^ "^^^ '^iS.AXprogrammed cell death)* ^^^l^Vfe 
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^020054936 ^^ <Q7^: 2002/10/31 

<17> A^jjJJifl ^S. ^2)<^A-1^ 4^3^ <i>#SAl>i7> 5"^^ o]=.0^ 2:^1^ 

^li^7V ^:=g*>7ll -R-^lS)^ f^«g= ^SL 2:^<iflAi^ ^^tb ^i^^^^^^l «H <^># 

£^1^7]- ^^^1 o]e.o^;^];^] Afli==;^7> ^7>S|<H ^ 

^<^1 ^«HM-fe ^-^S. •y:^;^ ^cfCRaff.M.C, Nature. 356:397. 1992). <^>#£a1>, 
H*^ ^^>Sfe p53, bcl-2. bcl-XL, ^o] o^^T^ $lo.B^(Wyllie,A., 

Nature, 389:237, 1997). <>]-^£a]^ S^ZL^o] ^i^]-^ ^#Sll6> 

^l^^l ^tt DNA DNA -i-^ ^ (fraginentation)o] ^o^\frl-. 

<18> oV-S-SA]^^ Bfl6>oi ^'^sj.:^, xfl^7l^, ^^7l^^ 7l^ofl ^At!r 

SALTCskin-assoaciated lymphoid issue)e^jl *M , o]^ ^^oflA-^ 3E|-^-fe tSt^^I -t-^I 

<20> o>#£Al>,s»)- ^^^^^ ^<^(psoriasis)^ ^l-^^i^l o]^^^ ^ t\. 

'^^^^ ^S., ^■^ T ^ili7> ^.OrCinfiltration) ^o] oj^ji %^^s\.S\c>] 
^l^^. m^^'S(angiogenesis)^ ^^fl Afl^* iiB>s>fl ^^aI^Is.^ 
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^1)020054936 ^^ ^^1-: 2002/10/31 

<2i> rfi:^ulSl3Sl:E. -B-S^l^ 'Hl5l-P>«>1:=^ ^<3=3lA].ol;;^>-ff (IMf-ff), ^El^?l-l 

(IL-1). tlB^s^^-T'dNF-?'). FAS (ligand) ^ «J-a>^ ^A>«2l. ;^>^«-oJl Si 

^ SMase(sphingomyelinase)7> ^^3n3>o]<>|] ^■Sfl'».l5^ ^S^^^ -J+l-S-^H ^] 

<22> 2.^ D3 ^A]iEBl^(calcipotriol)^ 3)-^>qs|o^ ?fl i::A>Ol 

<23> stb ^}^^ 2: AH SMase7l- l:'^^^ sl<>1 A-fliifl 4s|-p>o]c. ^a^^ ^7^7^ 

^Jl^^^ ^(growth factor signal transduction pathway)* ^^^^tb^fJl '^^7^ 

<24> ;^1--5q-^^ UVA(200-290nni) , UVB(290~320nm) ^ UVC(320-400nm)S. i-pf- 

^^H, in vivoM- wfl*3=Afli<flAl ^^o^;^]7]:^ ^ o>^i£a1>:# ^o.^rf^ ^JL 

<25> ^ ^^;^>#^ <i>#£Al:ir 51«|) <:^]l^ Jr3i|-7}. q-E^-Uffe 2^-^ 

^^<H1 -B-Sltb ^ ^^tb 3r)S^:^Jl^ -^S^loflAi o].§l£Al^ ^S. Si^- 

7> ^X)*]-7]l ^^§>aL ^ ^-^^^V^Cl-. 
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<27> ^ ^^-B, 5z|£^3§^Ai(phytosphingosine. PS), s]S.^:^31^-HCl(PS-HCl) , C6-^ 
S.^^31>il(C6-PS), aA-5qs.^^Jl<i(aA-PS), ^lM5l-<iHl^ 3zls.>i3§ji7Ai (taps) ^ 
N-oHl^ 5Jj£>^^JL-50(NAPS)^S. oW^^ ^^S^Bl 1^ -H-Jl^^^^S 

<28> ^ ^/ 3i| 31^ , 311 ul^-HCl . C6-3£| 31^ , CLA-5j| al>il , 

^E2l-o>4^ 5t)S.^i:^jl^ ^ N-oHl^ JL^^S <^1^<H^ ^^S-^B) 

1^ o]^^ o.j^^^«.o|i^ ^7].^ UYB» SAj-tl: tifl^m -H-Jl^^^^^ ^-a-^}^ 

<31> ^ #1^^ 5ZiS.:±i^:il'<0-HCl , Jl^ , CLA-5I) JI^ , 
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<33> ^ ^v^^ S:-*^!-^ TAPS^sf NAPS* -B-Jl^^-St^S. -S]-^ ^-f, 2l-^^^^>HlS^ 

<34> ^ S^^l-^ TAPS. NAPS ^ PS» ^JL^^-Sr^s. ^-B-*>^ ^-f ^^1 ^ 

^^^^ ^ 3^^J1-<H1 timc^ «>>#S.Al^ SLif* 

<36> ^ ^Tg^ ^I'^^l-^ UVBS 2i^}^ M]S.S] i3fl;^l« 4-71-31 -{f jl-^^^o.^ ^-B-tb 

1-^. sqsrii^^i^ ^^^s. ^-a-*>^ ^ s^^^^<^] wl*><^ -^^i 

«i <i>#s.Aiiii ^^^4. uvB« s:^m ^s.^ n^]^, 

^HS5'>^^ i^^V:£^ ^-fliar^^^ ^^^nH^I* 3.-Br ^^1-^1^. 

>H UVB 2:>«.>^^ 50 raJ/cof - 2 J/aifol4. 
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<38> 



Chkl 



<4i> ^ ^^i^S. SEfe ^1^7> 7>^t!: ^^l^^S. 

-Jd ^4- zf^^^l^ <^VS.s1>^^ sq:^^. ^'a^^. 

SE^ %^ 3E|:^^$; :^Al:?V :4^-{d<^ -B-^s)^ Zl-^<>1^ 

z^-:go-|.^ ^ sij^fi^^, sj^oj-o] c^]aj- S£^ ^]s.<^ -f|-g- 

<45> ^ ^^ll'H -^71 7l7Dtt -B-a^^^ <^1^^ ^7]-^ ^^^^^ 



<40 
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^^020054936 #^ ^^>: 2002/10/31 

«-o>o^^^-qj- Remington's Pharmaceutical ScienceC^^^) , Mack 

Publishing Company. Easton PA<fl 7^^]s\<^ SX^ ^^^-^r ^ 

<47> ^ -B-:£^1^ s^^^ # 0.05-10.0 

w>^aj^V7flfe 0.1-5.0 i-^tbi^. 
<48> ^ 2:^^!-^ ^ 10-30me 10~30g'5^ ^^<^ «>€-4. 

<49> ^ ^1^^ SA^l-^ ZL ^<H>««i tlr^^^l ^^51, 

-B-'S^^'T=. ^^^'^'T. '^*^<f^^^^. <^H3.^. '^^•^f^^, ^ 

S q-iciiiSlol T=>ol3S.>:3ijol. alip Sfe ^1^^ 7M ^ ^1^. 
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^^020054936 '^^V: 2002/10/31 

<50 ol^>, ^ o]^^ ^7] i3>^^^ 'i'*'H* :^l>«'l-&^. =L^x^ §>7lfi1 

<5i> ^aHI 1 : ^Hl^L^-^^ ^^(MTT 

<52> 3j)S.rii^3L^(phytosphingosine, PS). 5i)S.^i^:iL^-HCl(PS-HCl). 

C6-^S.iii^al'tl(C6-PS). CLA-silS^i^ul^ (aA-PS). n^^<^M^ 3ils.^i^JL^ 
(TAPS) ^ N-<^H1€ 5t|S.>i^3lAl(NAPS)* DMS0«^1 -§-«fl*>"^ 1~100 //M ^3iS 

. ^}^'^. 

<53> 1. -g- ^i^S^ SA^#ol oi:^ zl-:i^'^^ Al1i^<^>H ^1^1^ "i^^ 

<54> ^ ^'fg^ 2:^^€-<^l 91^ ^^^^^ >ms.^(Human keratinocyte cell line)*?l HaCaT 

(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide) ^H'^fl^^lS. ^5. '"S^ 

1- (cell viability)-!: ^^-Sl-^Sl^. 
<55> HaCaT <^J-«ST^:iL(German Cancer Research, Germany) N. Fuseng S^S. 

<56> HaCaT ^^IX^ lOOnm 1A.0^S^ 7ll^S ^^(seeding) ^, 10% -fEflol-^^ 

(FBS. GIBCO), 100 units/me J^DM^H, lOOfig/mi d^m.^S.^}o]^o] 

DMEM(Dulbecco's Modified Eagle Mediura)c>ll>«.i 48^1^ ^91 :^^^-ir ^s^^V 

^ tj-Al 96 € €^ 1-2>104 7fls1 wfl^l* ol-g-*V<^ ^^-^l: 
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^^b020054936 ^^ "^A- 2002/10/31 

^ 2mg/M^ 4^1 :?> afl<y=^ ^, tifl^^ll- ^^iT^-al-ul DMM ^^^1 

7^ 540nin<^l'H O.D.-l- ^^^}'^^. 
<57> wl3iL5--^S-fe C2-4e1-^>«^l^* '^V-S-^V^^. 

<59> is. 1] 





-^£(1-30 iuM)'>Jl III 


r-S- ^^^S^ 


r* 




PS 


PS-HCl 


C6-PS 


CU-PS 


NAPS 


TAPS 




con 


100:^.2 


100^9.6 


100^7.3 


100 de. 6 


100^8.6 


100 dl. 2 


100^2.0 


1 //M 


97da.l.l 


lOOdil.l 


84dl6.8 


66^7.8 


103d6.9 


94de.l 


97d3.8 


3 //M 


93 


101d2.2 


96d7.2 


64:S.9 


99d3.5 


93d2.9 


98d2.5 


10 //M 


86:40.1 


79d7.0 


74di0.1 


58d0.4 


86d2.1 


76dl.4 


75:4.3 


30 /zH 


51d9.6 


36d6.8 


87 a.. 3 


55di.l 


17d9.8 


17:4.1 


33d0.6 



<60> S 13if £ lofl uj-Bj-id: ^o], ^ ^x^o^ 6 -^i^l 2.:^ 

-Ml^L^^^ ^:^1*>5^^. ^■•^] 30 fiH<^^ NAPS ^ TAPS^ 83%^ /^13E^^^^ 

C2-^lBl-v'>olH.fe 67%^ ^^•^''^^ NAPS ^ TAPS7> C2-451-t^><^1S. ^cj- 



<62> ^ ^x^^ 2:>^^l-ol oi:^ si|^>a-^4S'?J- -^15.^^ A431 >^li<^>^i t^^I^I 

<64> wl5i5-o.^fe C2->Hl2l-i^M:^» ^}-%-^}^^. 
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<6S> ^^€3).^ S 2*^1 ul-El-ifl^cl.. 
<66> is. 2] 





^ ^3E.(3~50 /«M)oll nl 






PS 


FS-HCl 


C6-PS 


CLA-FS 


NAPS 


TAPS 




con 


lOOdlO.8 


100:40.8 


10040.8 


100:40.8 


10040.8 


10040.8 


10040.8 


3 fiH 


85di0.7 


105d5.8 


106^9.7 


914.1.0 


10040.2 


11341.2 


13149.8 


10 fiU 


30di.9 


109d8.6 


61d8.1 


9842.9 


75d6.9 


8343.9 


9744.7 


30 /iM 


2d9.1 


7di.6 


57:tt0.4 


60d6.2 


3140.0 


124.7 


824.4 


50 


2d9.2 


2d0.2 


44dg.6 


65d5.5 


ld0.2 


54.2 


7442.8 



<67> S 2<^ :^ol, 50 ^m]^^ PS, PS-HCl , NAPS ^ TAPS^ 95-98%^ ^S. 

^'^^ M-^^ C2->me|-Ti>ols.^ 26%^ >^l^^^^-ir PS, PS-HCl, NAPS ^ 

TAPS7> C2-MM^}^]^ JS-tq- 69~72%3l -f^^ >il3E^>a2L2)-7> $1^^ <t 't^ 9X'^. 

<68> 3. ^.^1^^ >^>^ ;*(|tfl^^iH5£|.tfl3E (Human Umbilical Vein Endothelial 

Cell; HUVEC)o1I>»>i ^^S.^'^^ "1:^1^ 

<69> S^^l-Ol A>^ ;*fltfll^lfl3l|>^fl5.«:'flAi >mi=-A^«>l] Ti]^]^ c^-^^ ^0>^ 

7] ^*Vo^ MTT <^4«=>1» *^l-§-*H ^^*>$^^. 
<70 A>^ >lltflm^^fl^4ife, ^>^^ ^Itflt^^S^B] primary culture*l-<^ '^>-§--5l-^ 

<7i> ^ MTT o]^^] 1}-^^ -^7] 15^ iU-i^3|. ^^§>7fl *VSi4. 

<72> WlJil^O.^^ C2->^fl2}n]-C,l=.* >^l-§-«>^T^. 

<73> #^:t4fe S. 3<^1 M-E^-i^S^cf. 
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<74> {S. 3] 





PS 


NAPS 


TAPS 




con 


lOOdlO.6 


100d8.5 


lOOdlO.l 


100dl5.7 


3.5 tiM 


64d!t.7 


eels'. 5 


47:S.4 


90dll.e 


7 A/M 


19di.8 


SldlO.S 


22:a.9 


60d7.7 


15 


14*. 9 


19d3.4 


15*. 7 


61d8.4 


30 fiU 


13:a.O 


14*. 6 


9*. 5 


34d2.3 



<75> S. S-Hl M-Bl-\d: til-sq- :^o]^ 30 fiM<^]^ PS, NAPS ^ TAPSfe 86-91%^ >^1l5L^^^* ^ 
ti}.^ C2->Hle)-i^><5l:E.fe 66%^ 'Hl^^'^J* M-Bl-i4]c>:| PS, NAPS ^ TAPS71- C2-MM^}o] 

^ 20-25%^ -^^-^ ^^^■^^s.^7\ $x-%-^ ^ ^ 

^^<^ til^lfe -^-sj^^ 'a:<^m$J:q-. 

^m^-* PBS<^1 ^, Ficoll-Hypaque -§-^<^l ^^^]^]IL, 

Ficoll-Hypaque -§-^^ ^7^] 43.1-^ ^^tb ^, PBSS. 

<79> ^7] M]^<^] ^ 2:^^!:^ NAPS. TAPS ^ PS* 1. 10, 50, l00;wM<^1 ^S.^■ 

<80> hIjE^o.^.^ 02-^^1 eFti>o]c# '»'l~§-*l-^i4. 
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<8i> ^^-^ S. 2<^ M-El-ifl^r^. 

<82> E. 2«fl M-^Td: C2->*flal-n>ol= ^ NAPS, PS^ ICso^ ^ 75azM, TAPS^ 

ICso^ 100//MS., ^ ^^31 S^J#o] til^>^l5.«^lA-l ifl^ 



cell; PBMC)<^l>^i '^fli^^^'^l ^]^^ 

<85> El "t^* FicoU-Hypaque -8-^«^ ^^^m^-. ^B^al 

-a^e) Ficoll-Hypaque -§-«^3^ :^^o)l S.^ s]^^ ^, PBSS. 4 ^ 

^^1=?-. A}^o.^^Bl .g^ PBMC* 2^-2^- 2>1057B^ ^<H^i 96-€ #ell<^lS 

«^>H 5*^^ n^^^}'^^.-^, no^'^-Br 10% RPMi wii«g=^^ >»«>-§-^S51t=i-. 

<86> 4Xofl ^ ^t^^ NAPS. TAPS ^ PS» 1, 10 , 50, 100a'M<51 e)3E^ 

<87> t3l5L^^S.fe C2->Hl2l-Ti]-o]c^ A>-§-€:>^i:f. 

<88> ^3).^ £ 3*^ X^^^JS\SX^, 

<89> S. 3«jfl w><4 c2->Hle)-T^l-c>lS.^ 100//M7|-^1 ^ 

^ M-E}i4;^l ^S^t]., wV^ofl NAPS. TAPS, PS^ A>^^2:m^ 



<83> 



5. ^I'ai-ol A>^^2:%«iS ^«i45.(peripheral blood mononuclear 
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B^-tfl^cf. NAPS^I ^i-foll^ 100/:/M<^l^i, TAPS^ PS^I 50;/M">{l>H ^J-^ >ql5.^>^^ 

<90> 6. ^ ^-^-B-^^ ^€ ^fe Thl ^^1^1^ 



<92> -g: ^i^Sl 2:A^#o], TNBSOsC^ IFN" r ^ IL-12 ^-g- -B-5l«>^ Thl 



-conjugated >^13E.» ^V^^S-Cstiraulator celDS. Al-g-*}ojcf. 
<94> ^V^.^lS^ ^o] -sl-^T^. '^I^E* 2><L07/me<*l ^5-^ ^«ltb ^ 

. 20!nM TNBSQs* ^7>-sr><^ 371C«^>H ^-§-^^1^. ^-§- ^, PBSS. ^1 ^ ^-fl^^ 

<95> til.-g.4isq. ^>^45E.4 2>4057ll'5^^i ^<HA-1 96-€ #5llom<^]Ai tirtJ^VSi 

o.B^, wfl'^cf^^ 10% 4^<^1 RPMI >»'>-§-*>5|i^. 

<96> ^7] Afliofl -g: ^tgs^ Si^^^^ NAPS, TAPS ^ PSl" 1. 10 . 50, 100//M<^1 

^7}^ ^ 24^1 :?>^^ afl^a^^V'^, MTT <>1>^1loll- ^--sfl ^^*>^i:f. 

<97> tilia^^s-fe C2->^flel-Ti>oi:^* ^}-%-^}'^^. 
<98> ;t3i)-^ £. 4ofl v|B|.xflSit|-. 

<99> JE. 4<^1 ^T^'d C2-45l-">«=»1S-. NAPS ^ PSfe SO/^M'^'^i ^J^lJL^* ^ 

Bl-tfl^o.T^, TAPSfe 10i£/M<^1^i ^;mjL:E|-« 



<91> 



6-1. ^-§-(Mixed Leukocyte Reaction; MLR) 



<93> 



^7] 4<^lAi ^-g-^^-flS-Cresponder cell)^ ^>-g-*>^-9.x^ , TNBSO3 
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<ioo> 



^ ^'^^ S.^ TNBS03<^1 tBtb 7l^ol 



<101> 



6-2. <^l^>^Tlla(allogenic cell)^^ 



<102> 



<103> ol^;iflit!:^ ^-g-^ ^o>:e.7l 5^ ^^<^ ^ A>^o.s.:^Bl 

PBMC« ^-§-^]ii^- ^V^A-lliL^ AV-g-^V^rf. ;^V^4iS. A>-g-^ PBMC^ X-bH^I 3.^} 

<104> ^-§-^113.5^- >q-^45£^ ^7] 6-l«^>H^ ^^yfl'^J^t!: ^, ^ 2:^1-^ 

NAPS. TAPS ^ PS* 1, 10, 50. 100//M<5l sjS.-^ ^7>tt ^ 24^m^<?V ti1l*^<J=*><^ , 4i 
MTT ^91^}^^. 
<105> C2->^lBl-T=><5lE-» A>-g-«>55l^. 

<106> ^3).^ 3E. 5<:^ >-)-^^fl^^. 

<io7> :£ 56fl uj-B^-q- B>sq- :^oi, c2-4£|-">«^lH.fe ^;*ilJL3]-7> ^9X^^, NAPS^ 50 

^Mol^<>llAi ol^4i<^l tfl-sfl ^-§-* "^^I^Vfe 5l3i1-7> Sitj-. TAPS 

Si\- PSfe 50/zM«^Ai ^ ^ ^4. 

<108> ^aH1 2 : <^>#S.Aliii -frS. 
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<109> ^ ^tb HaCaT ^S.^ o}^S.'^]^:i -frS.^ in situ cell death 

detection kit, PODCEnzo, 1684817, Boeringer Mannhein)!- «5l-g--sH '^^^] 
(TUNEL-TdT-mediated dUTP nick end labeling- assay)S. ^S*>5|i=V. 

<iio> TC ^iH(Lab-TEK chamber Slide w/cover Permanox Slide sterile 1 well, 177410) 
«m HaCaT 4i» l>i06 ^ 7fl^S. ^^^^ DMEM tifl^H>H 18^m ^I'S" ^fl^^^t!: ^ 5r|£ 

(blocking solution. 3% H2O2 in MeOH)^S ^91^^ ^^^t^A* ^V^-sVji ^^J-g-^ 
(permeabilization solution, 0.1% Triton X-100 in 0.1% sodium citrate)-2.S. M]S.^ 
^3!^^ ^tflAl^ ^ Bi^i «>-§- ^-^l-^ ol-§-*M <^V^S.^ >^li» e^-^^ DAB 
7m(DAK0, K3465)^ o]^^^ ^T^]^*. <^l-§-*H ^^^V^ 

<iii> £. 64 7«:fl M-E^-xfl^tl-. 

<112> S. 6^ 10 fi^^ 30 /zM ^£.^1 s^lS^^JL-il 24^1^ '^^] 

<^1» -^^Itb M-iEl-'fi :£<=>H, 3iis.^^i^ '^fls^V'i-i: ^ 

tr] NAPS4 TAPS7V 7>^ 45t^>^ SL^}-!- M-^tfl^t^. 

<U3> S. 7^ NAPSfi?" TAPS 30 A«M ^:£<^'H^ ^1^«=^1 c.>#:&>«>l -f|-£. v+Bf 

ifl SolT^^, NAPS58V TAPS# 30 fxU ^£5. *1^m ^ 4a1:2]:^e1 o>§s.a1^71- 

<114> ^Al<m 3 : -g: 'HlS.^7H ^^l^lfe 3l4 
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<115> 



1. ^% KFlow cytometric analysis) 



<ii6> ^o]^ Al:?>tfl^S E^^o^ ^^^^ ^>]^ ^ PBSS. >ql:^*>^ti).. 

^ 80% <5l-g-^><H Jl^^^Altl t\.^ ^SL^^ SS.3i)c]-g- (propidium iodide)^ 

RNase* ^ ^<^7l(flow cytometer)* <^l-§-^><^ 4^^7]m 

<117> :£ 8<^ ^-Eftfl^tf. 

<ii8> £. 8<ii] ^^-^ a>fiV ^o], TAPS 12^]:(}:77}^]^ S ^>^l7> ^^fl^o. 

^ G2/M ^:^l7l- ^7H>fe ^4B^-^fl^r^.. o]:?: 24^1^ ^^>^1 G2/M ^^Ife ^ 

^§>^A-1 >^tfl^ sub Gi^l ^7}t}^ i+E^-ifl^c}-. Sub Gi^ <^>§S^ 

^-^^flfe ^^S. 5Z)s^:^ji^ -^S-^Hl oV^SAli -^£7V 24^1 :?> nfloil ^:^-s] ^ 

G2/M ^^^1^1 >ql5£«^lAi ^2fl5)^tfJl 1: ^ Sl^. iU^]^ Gi^T^l^l ^> 
^^lli^t!: #«^>^^ ^^<=>]^.) 

<ii9> 2. >Hla^7l ^€2(^^^^^; Immunofluorescence) 

<120 TAPS^ 51t!r oV^SAl-i:: -^s.7> Gz/M^;^ ^ <Hi=: -B-S-^fe ^1* 3^^} 

*>7l ^-SM aI|B]~^lr^(/3 -tubulin)^ "^l-S-^M ^l-^fli^^Cmitosis)^ ^#«>5it:l-. 

<i2i> HaCaT 4i» ¥^ t:l4^«^l wt]'?3=tb ^ TAPS(30 ;t^M)» ^-Is^^V^cf. a]:?]- 

tfl^^ ^il- PBSS. All^tl- 5% sl-eVil-^t-ll^l-ol^ (paraformaldehyde)^ 15*:?> 
JL^g^Al^lJi flflBf-J^-i-^ ■^^1(l:100)iq- lA]:?]:^'?}: aV-g-Al^cf. PBSS. ^^ ^ 
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Cy3-conjugated anti-mouse IgGS. 2^} ^■%-4r DNA 0.3/zg/me^ 

DAPKSigma)* ^7>^ ^ ^^^^1^^ o]-%-n<^ ^^^VS^. 
<122> ^jj)-^ gofl q-Efxfl^ti|-. 

<123> £ 9<^] M-Hi-id: ^o], TAPS ^^s]^ 12^]:^ ^M.^ 24^]^ H 9^ -^^^7} -g-^^ 
<124> ^aHI 4 : ^ 1:^2^ Vit D3 ^^l^LJ^ i^^:f.<:^ci] 

<i25> ^ ^x^s\ Vit D3 ^AiiEB^^^ ^-§-^<:>^ «i-55i^°fl. ^sm^i ^ 

^3L3|.l- ^oV:g.7l -^l^l-ti^, oi:^ 2^-^^^^ HaCaT ^^fli* ^^V-S-^V*^ MTT <^^]o] 

<126> HaCaT -^flS.©)] vit D3 BEfe 1 /zM^ ^^S., NAPS ^ TAPS» z^-zl- 

10 fiHL^ ^-§-^<^ «H 24/.]:?}- wfl-y:^ MTT ^^}^ ^ 

<127> Wl3a^ O-S-fe- C2-A-1lBl-p>ol^* A>-§-§>^T^. 

<128> s 4«H| \^^^$X^. 



41-22 




^^020054936 %■^ ^^>: 2002/10/31 

<129> is. 41 









control 


NAFbUO /iM; 


TAFsuo mm; 




control 


100 ^5 


86 ^2 


76 :S 


78d2 


Vit DaCl fiU) 


68-^ 


ld9.02 


19:^ 


34^.0 




74 


24 dS 


28^3 


60:j4 



<130> a 4611 i4b|-\+ «>S!}- :y:ol, Vit Ds JB£fe ^-^liSel^-i: 1 //M^^l ^S.S 24 ^ 
<^*V^* 32% ^ 26%s1 ^A^^ uj-Bl-iflSirl-. NAPS 10 //M tS^^ 14%^ 

TAPS 10 24%sl >q]i=.A^^ uj-El-ia VitoDs afe ^Alssel^s)- 

-§-^<^ ^, NAPS^ ^-^ 2^-2^- 99% ^ 76% M-b^-^^, 

TAPSSI 2^-21- 81% ^ 72%^ ^i^^^M* M-^l-vflol. Vit D3 ^ ^Al5£:&5^^ 

NAPS ^ TAPS ^^<^ :e.t^ ^a] :f.o^6j) >ql5E=->^^ Jl3^7> ^ 

<131> -^ aHI 5 : ^ SA^#3)- UVB» SAft!: ^^1^^ ttH^l^^ ^-g-^<^<^l ^tb 

<132> ^ UVB» 2:A>-|b tifl^l* ^-§-^<^ 

-^Jl3]-» ^c>^7l HaCaT 4i« ^>-i--S]-<^ MTT ^^^S^^-ir ^^*>^ 

4. 



<133> 1. UVB» ^A>t!: ^li^ bB^^I^I 
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HaCaT lOOnim ■c]^<^ im^ cells/MS. ^^^VSIjl, aflx]^ 10% -f ^<='l-m^ 

^ 100 units/me s^M^^, 100//g/M >i:E^s.f].ol.jOol ^-B-^ DMEM^ ''^V-g-^l-^ 5% CO2, 
37 1:^ ^^4>H BB'^>-5>Si=f. Mfl^l* ;*ll7ltb ^ PBS^ HaCaT 3^>^1 ^ # 

5flo]:Eig- PBS 3.5m(i» 7H]-c^ UVB 200 J/m'^ ^a>^>^t:^-. uvb 2:A>^ lifA] 

DMEM Bfl:^!^. :^o>^ ^ 24:^]:^^9l 5% CO2, 37t:5^ ^:?i«>(lA-1 nfloj:^ ^ ^:=«fl;x]# 
2-<iH MTT <H'^1*^l-§--^S. AV^^^cf. 



<135> 2. 

<136> HaCaT ^ISfe lOOmm t^4^<^ IXLO^S] 7fl=^^S ^. 10% -fEflo>%:^, lOO 

units/inA ^^Duj^fl, 10Qfig/m& ^^^^S.^}o]^o] ^-^^ DMEM«^a-^ 48^1:2: ufloj:^^ 
^. S^^* ^^el^M c^-A] 96 ^ l-ellolJEo]] ^^g" 1-2><L04 71]^ wfl^m 

Efl6|)Al -g, ^tgo^ 3Zl:g.:ii:«gul^ ^j^^s.^ ^Hl^M 24^]:(t tifl'y=*}al MTT A] of ^ 2ing/ 

^aIt!^ 540nm<HlAi O.D.» ^^^VS^i^. 
<137> 5. 5<^ ^BfiJH^rJ.. 
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■^ "S^V: 2002/10/31 





PS 


UVB 

+PS 


PS-HCl 


l]VB+ 

PS-HCl 


NAPS 


UVB+ 

NAPS 


TAPS 


UVB+ 
TAPS 


con 


100 d2. 4 


100^2.4 


100:5.2 


100d5.2 


100 dS. 7 


100:^.4 


100:88.5 


100 d8. 5 


UVB 
(200 J/m') 




38d3.3 




39d3.5 




30d6.6 




36:S.0 


1 /ilH 


133^3. 4 


38:^.9 


83:^.9 


39d4.5 


130:40.0 


27d5.8 


llldy.O 


27d?.l 


3 /iM 


93:5.5 


30:S.3 


78daL0.0 


24dg.O 


117di.7 


17:a.6 


97:40.0 


27:S.9 


5 //M 


85di0.6 


28de.3 


78d6.7 


25daL.9 


110il4.0 


11:4.3 


83«.0 


16d3.2 


10 /zM 


71d7.6 


3d9.9 


75d8.2 


2*. 5 


67A2.0 


ide.i 


43d4.0 


2d9.1 



<139> S vi[si\. :y-o], UVB* 2:A>t!: M]^^ ufl^^l* ^3:^-^^ ^bI"^ 

^ 61-70%^ M-Bj-iJfl^jl, NAPS^* 10 /zM ^-fofl^ 33%, TAPS^^ 

10 //M ^^Ik ^^^m 57%^ A-fli^^^* M-Bj-xfl^tq-. UVB» SA>^ Alli^ tifl^lss). 
NAPS ^ TAPS§ ^-g-^«^ «^>5a^^^ ^3m^^ 2^-2^- 98% <=>]^^S. 

<140> iE|.e?-A-l NAPS ^ TAPS ^ISL^^^ -fr£:e.x:i- UVBl- 3:A>t!: M]S.si\ Hfl^lsi)- 

<i4i> 6 : ^ o>#s.Al>i<fl ^<^*>^ -fr^:^> ^ ^ 
<142> 1. 

<143> ^ ^t^s] sl-sH -n-3E.s)^ o>^:£Al>i<^1 ^^^>^ -n-^^}» ^'^Vi^:!!;^}, 

TAPS* 30 /uM^ 24^1 :^^Al^o.^ mRNAl- ^ <5>#Jg.Al^ <=>]^^] 7]^M: 
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<i44> Human Apoptosis Expression Array(R&D syston, Minneapolis, MN)<>fl'*'i ^l^^V-fe^ 
<i>#£A]>i-^ol:^ =Bl-oH(apoptosis-specific primers)* <^l-§-«H labeled cDNA» 
;^'^^§>:n.. o]^^ *>o^ 2ug^ # RNA^ 65°C<^l^i ^>*^^ ^<?V ^^^B'^^t!: ^ 

/fl^-g-^ I(0.5>SSPE. l%(w/v) SDS)-2.S ^^-^l^H S^V^l. >Hl^-§-^ 11(0.1% SSPE. 10% 
(w/v) SDS)S. 65TC^>H l'*'!^^^ >«ll^€ 'S«.3fl'?l (membrane)^ X-^l^] ^ 

#<H1 -70*C<^l^i sq^A]?! ^ ^^^}^t^. 

<145> ^3).^ IE lOofl ul-B^-ifl^c^-. 

<146> £ 10*^ v}<^. :^o]^ 6>^£Al^ o.^:^Y^:^ CQX-2 ^ PIN -B-^^V^ ^ 

^7H>S51j1. o>#S.Alri ^>fl-fr:^7l-oi Aittl^(survivin)cl :?3-4i«1-^^^ , Bcl-2 ^ 
. € -^^^>^ Mcl-1^ Bcl-10<^1 ^7l-*>Si4. SE^ AVolj£.7V^^. IL-lie7l- ^7l-*>^Jl. 
i^7] 2:^;^V(cell cycle regulator)"?! p21^ ^7}% p53€: 

<147> 2. oV#S.'*'1:^= ^€ 

<148> -^1:^31 ^A^#o] o>^SA]:i -^S.ol] ?>^3|-;^l-3, p53, Chkl ^^-^^^ ^ 

^^1 ^1:^1^ t<^>:e.7l ^^}^ ^-i^^dmmunoblot analysis)^ -^^l^V 

<149> HaCaT ^li* 100-mm ^4^"^ wfl'a^^ ^ ^l^tflifS- ^Tl^V^cJ-. 500/^ RIPA lysis 
buffer(l% Nonidet P-40. 1% sodium deoxycholate, 0.1% SDS, 0.15 M SDS, 0.01 M 
sodium phosphate, pH 7.2, 2mM EDTA, 50mM sodium fluoride, 0.2itiM sodium vanadate)*- 
^7l-§H ^^-^^^ ^ Bradford 1}-^* ^]-%-^^ 
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<150> 12% l-s)o]-3^ol.ti]:E.^^ ol-g-^Vo^ ^7l<^^^ ^ ^B-S. 

^^S,2. ^ol^^tf. 5% non-fat milkS. ^V^tb l^V -^^(^V 

ii^2|->«ll-3, p53, Chkl)^ ^-§-^]^ ^9:^-51]^^ M]^-^ ^ HRP-conjugated 2^]- 

<i5i> ECL kit* «>1-g-«V<^ 7j-5.(protein intensity)* ^^«}^^. 

<152> 3E. 11, 2. 12 ^ 3E 13«^ M"^^^^. 

<153> 2. IH \3\si\- :&o], Al:[>tfliiS NAPS, TAPS ^ C2-4e1-T3><5l:^«Hl ^V^i: 

5l-;^l-3 -B-:£* ^4. ^>rii5Xl->ll-3^ NAPS ^ SO^-^-^l ^7}^<>] 3 

^31 6Bll^ i4El-ifl$Jo.i3^ ^7>^-^€ n:^4>ll-3^ 12^]^7fy^] -^^1 

<154> TAPSfe NAPS<^ w]is.:^ ^Tfl a] z^-^V^^ 0.14 o^:^^] 3^m'^l 

^JL 5^^ -B-s^^* M-^^ ^ 24^]:^^}^] -B-i^^^-^l :^l^:E!5ii=1-. 
*:i55> c2-4Bl-i:'>«il:E. e^Al e^^^l 3Al:d:oj] ^'VriiSl-^tll-S* ^Jl -fr^^^^l^^M- OL ^7} 

Bfl^^ NAPS. ^ TAPS*^ ^^-l^l e^=«>5jl4(2.5tifl ^7». 
<156> o]^^ JS\S.^^^JL^ ^^S^n]^ ^"S^ ciV#SAl>i 7>^H , 

o>i-s.Aii: ^^^] ^tb Jl^*^ 7]^^ C2->^l5l-i=>ols.ofl h]^ 4-^ 

<157> £ 12 ^ £. 13<^l>^i i^V^ P533i|- Chkl TAPS ^^^] 

€■ ^5l-7> <^]-#:^Al^7> <^^^-^ 24^]^ ^^-^1 ^:i*>^ 

■i- ola)^ MM^}o]^6{\ o>^s.Al^i p533^ Chkl :^S.7> 
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^o^sjJi ^cj.^ ^"^m^. Chkl^ DMA ^^^] ^tb G2/M ^:^H 

•<i58> 7 : Jl3i|- 

<159> ^ -B-M^^ NAPS* 0.5% ^iS. ^H. ^1-7] A^^o^ 



<160> 


NAPS 


0.5g 


<161> 




l.Og 


<162> 




1.4g 


<163> 




1.4g 


<164> 




2.0g 


<165> 




0.2g 


<166> 




0.2g 


<167> 




O.lg 


<168> 




10. Og 


<169> 




S.Og 


<170> 


MDF (meadow foam seed oil) 


3.0g 


<171> 




0.5g 


<172> 




0.3g 



41-28 



)020054936 ^^>: 2002/10/31 

<173> 60 1.2g 

<174> Ti|i*ir:j^ o]c)E)6l]o] 0.02g 

<175> 3.0g 

<176> m Bl ^*<^>^ 0 . 2g 

<177> M]^^ 305 0.5g 

<178> n]^^ 115 0.2g 

<179> ^^1^ 71.28g 



<180> 20-404^ 4^, 4^* ^>5^i^. 

<181> ^71«^1aV ^]^% AlS-» 8^^ «:^>^ ^^-^-fl «>€-4^. ^€«1-5514. 

<182> 2]- y^s. 5. 14<^ T^B^-tfl^r^-CCase 1 : Ir^^l, Case 2 : 
olt3>. Case 3 : ^#). 

<183> 7^<^1 ^ ^'^^ 2:-^^lr^ ^}^^, 5-7 ^^^1 ^ 

<184> rtl-Sf-A-l, ^ ^TgSl 2:^J1-<:>1 :?a^:^lS.<^ $1<H'H J[.47V ^ ^r^.. 
[^^^ jL3i|-l 
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^ <^1«^ 2.^ ^]M.<^] -^S-^}^. 
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1^^^% 11 

3ils>i:^jlAl(phytosphingosine. PS). 5^£i^al^-HCl(PS-HCl) , Ce-stjS.^^ Jl^ 
(C6-PS), CLA-3i|S^^Jl^(CLA-PS), BflEe^-oHl^ slS:ii^:iL^(TAPS) ^ N-^^Hl^ ^ 
S^^:il-tl(NAPS)-^LS <^1^<^^ ^^^^ 1^ ^]^^ 3ilSi^ja.^ -frS-^l* 

2] 
31 

>ll 1*^-^1 s|s.^^aL^ -B-:£^]*H1 UVB» sa>^ >^fl^^ afl^l* ^7>s. 

[^^*^ 41 

S7> 7>^t!: ^'^J. ^ ^lU- ^l^*:"!! -^-g-t!: ^\^^ 

51 

>11 4-^<^ ^'H'H, <>>£3tlA^ 3i|:^<g. 
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r^^£)ol zl-:t<^l'8- ^ ^^i^^; '^^^cJ- ^1^*^ -ft- 

l^^*^ 61 

-a-^sl^ zh^^^l-S- ^ 3E|^i^^fi1 <^if3- ^1S.<^1 -^-g-^ 6>#S>^l^i -fi- 

[^^*^ 71 

1 

[^^•^ 81 

5i|S^^:iL'tl, 3X)£^i^Jl-a-HCl, C6-5i|S.^i^jl^, CLA-3£|:&i2i^JL'tl, Bfl e 5^-o>/^|] 

S^S^i^al-a -^S-y^^ -^Jl^^^^S <^>#£^1^ 
91 

7>^ -^-a-^m *Vfe ^V-i-S-^li -B-:£-§- 2^^^^ 

m^-^^ 101 

^1 8-^<^ Sl^H'H, 3ilJ£>i:^3i^ -a-5.^<>fl UVBl- 3:>».>t!: M]^^ Bfl;^]* ^7>S 

^-fr^Vfe ^>fe «:»>#£A]i -^:£-g- 2i^i^ 
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11] 

A] 8«j- vfl^l 4 lO*^'^ $1<H^-1. ^3^1^ <>>#SAl>r -B-H^l ^1 
S-7> 7>^tb ^'^J^, 'S- ^l^-^l -^-^^^ ''^^^ 

Al^i ■a-S.-i- Sl-^S- S^^l: 
[^^^j- 12] 

sq^'S, i<^,^^, 4^^^^. ^"^^ "i-^ ^^1^ 

7^^^^] ^^^o] -a-^^^ ^ 3rj^oj. c^i«j- ^1 

•^V^S'*'!^ ^^^^ 

131 

-^^^^ 2^^^!^ ^^^^ ^ ^rJJ^i^^cq c^]«j- ^1^6|] ^-g-tb <b>#SAl:i 

-B-S.-S- ^^S. 

14] 
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61 



Con 



Con 





PS-HCI (lOjiM) PS-HCI(30^) C6-PS(10;iM) C6-PS(30pM) 





NAPS (10;iM) 



NAPS (30;jM) 




TAPS (lOyiM) TAPS OQmM) 
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• . • ' : V' • ' '1 








^^^^ ^ ■ '\ ' • { 



Con 



NAPS4hr 



8 hr 



16 hf 



24 hr 
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TAPS 4 hr - 
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C2-ceranilde 4 hr 


Shr 


16 hr 


24 hr 



I£ 81 




(hr) 
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DAPI 



(a) 



(b) 



(c) 



[:£ 10] 





0 -tubulin 
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Apoptosis Array 



#^ ^;^>: 2002/10/31 




Control 



TAPS 



COX-2 (Apoptosis related) p16 (Cell Cycle Regulator) plOO/NFicBa (Signal Transduction Factor) 
PIN (Apoptosis related) p21 (Cell Cycle Regulator) ref-1 (Signal Transduction Factor) 

Survfvfn (Apoptosis Suppressor) p53 (Cell Cycte Regulator) TRAIL (TNF-super family) 
Md-I (BCI*2 related) Ri>Ap4d (Cell Cycle Regulator) 

PARP (Caspaso relatod) IL-1^ (Cytokine) 

c-myc (CellCyde Regulator) t4-.:i-S prr^feln (Signal Tr?ci»6:iuctinii Fartor} 
Cyclln A2 (C^i Cycle Regulator) BCI-10 (Signal Transduction Factor) 
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Caspase-3 inducb'on by NAPS, TAPS and C2-ceramide 



■:^ ^y^}: 2002/10/31 



NAPS 




TAPS 




CZ-ceramide 





con IS m 30 m 1 h 3h 6h 12 h 24 h 



IS. 121 
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24hr 



30 



.^Q_TAPS(yM) 
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